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(57) [Abstract] (There is an amendment.) 

[Objective] While keeping characteristic which conventional tri 
chlorotrifluoroethane has and is superior it offersthe 
replacement cleaning solvent composition which completely 
does not produce effect to ozone layer. 

[Constitution] Solvent composition which is used for washing w 
hich consists of hydrofluorocarbon of thecarbon number 4 to 6 
which is displayed with General Formula Rl -CHR2 -CH2 F (Rl 
is Cn Hm F2n+ 1-m, at time of n=l is 0£m£3, at thetime 
of2£n£4is0£m£5. R2 isH,ForCa Hb F2a+ 1-b, 
at time of a=l is the0£b£3, at time of 2£a£3 is 0 
£b£5. However, it is a 2£n+ a £4, is a 0£m+b£5. 
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R1 -CHR2 -CH2 F (S*. R1 ttCn 
Hra F2n+1-m-C*y* n = 1 <D t # 0 ^m^ 3 l ) , 2 
^n^4£0^0gm^5Trfc^ R2 l±H, F. fc£lMi 
Ca Hb F2a+1-b-C*y. a = 1 (Dt # 0 g b ^ 3 L J , 
2^a^3CDi:^0^b^5-Cfc^o tc£U 2^n+a^ 

[1)1*5 2] ±Et KP^l/^P*— (A) #C4 H3 
F7 „ C4 H4 F6 . C4 H5F5 . C4 H6 F4 . C4 
H7 F3 „ C4 H8 F2 % C5 H3 F9 . C5 H4 F8 , 
C5 H5 F7 „ C5 H6 F6 . C5 H7 F5 , C5 H8 F 
4 , C6 H3 F1K C6 H4 F 10. C6 H5 F9 „ C6 H 
6 F8 , C6 H7 F7 . fccfelXce H8F6 bStf*L 



[Claim(s)] 

[Claim I ] Solvent composition for cleaning applications, that c 
omprises (A) the hydrofluorocarbon R1-CHR2-CH2F in which 
Rl = CnHmF2n+i-m wherein 0 <- m <^ 3 when n = 1 and 0 <= 
m <= 5 when 2 <= n <= 4; R2 = H, F, or CaHbF2a+l-b wherein 
0 <= b <= 3 when a = 1 and 0 <= b <= 5 when 2 <= a <= 3; and 2 
<= n + a <= 4 and 0 <= m + b <= 5. 



[Claim 2] The solvent composition described in Claim 1 for clea 
ning applications, wherein the aforesaid hydrofluorocarbon (A) 
is at least 1 selection from the group consisting of C4H3F7, 
C4H4F6, C4H5F5, C4H6F4, C4H7F3, C4H8F2, C5H3F9, 
C5H4F8, C5H5F7, C5H6F6, C5H7F5, C5H8F4, C6H3F11, 
C6H4F10, C6H5F9, C6H6F8, C6H7F7, and C6H8F6. 



[«*«3] 

,1,2,2 
. 3, 3, 3 
P^>, 1 , 

$ 1 , 2 
, 3, 3-T 
X 1 , 1 , 
1 , 2, 2, 
1 . 2, 3, 



±Kfc Kn?;u*n*-7K> (a) tf. i, i 
, 3, 4-^-J$-?)\,tn7$ % s* 1,1,1 
-^*-y?)\,*u-2- (yfoitu/J-M ~J 

1, 1, 3, 3-^>^^;U^P-2- 
^P/O, 1, 1, 2, 2, 3, 4-^-9-7 
. 1, 1, 1, 2, 3, A-^+UiVtU-J 
, 2, 3, 4-^V^^;U^"P^^>. 1, 1 

h^7;M-p-2- (?)\,*U*T )l) ztuA 

2, 3, 4-^>^^;u7hP^^ 1, 1, 

3, 3, 4, s-s + ytij-a^i/Z vte<fctf 

3, 4, 5-^^^3?>lU^-P^>^>(DS¥^b 



[»«a5] a<b**a. 7;u=i-;ua. x-xju«, xx 

4 *fc \t 5 (Da;tlcfflL>^j§*j3SSjS!feio 



o o 1 0SM%-eS)^iS^il4^fcfi6CD3t;f fc 



[Claim 3] The solvent composition described in Claim 1 for clea 
ning applications, in which the aforesaid hydrofluorocarbon (A) 
is at least 1 selection from the group consisting of 1,1,1,2,2,3,4- 
heptafluorobutane, 1,1,1 ,3,3,3-hexafluoro-2- 
(fluoromethyl)propane, 1,1,1 ,3,3-pentafluoro-2- 
(fluoromethyl)propane, 1,1,2,2,3,4-hexafluorobutane, 1,1,1,2, 
3,4-hexafluorobutane, 1, 2,2,3 ,4-pentafluorobutane, 1,1,3,3- 
tetrafluoro-2-(fluoromethyl)propane, 1 , 1 ,2,3,4- 
pentafluorobutane, 1,1, 1,2,2,3, 3, 4,5-nonafluoropentane, and 1, 
2,3,3,4,5-hexafluoropentane. 



[Claim 4] The solvent composition described in Claim 1 for clea 
ning applications, that contains at least 1 surfactant. 

[Claim 5] The solvent composition described in Claim 1 or Clai 
m 4 for cleaning applications, that contains at least 1 organic 
solvent selected from hydrocarbons, alcohols, ethers, esters, 
ketones, halocarbons, and hydrochlorofluorocarbons. 

[Claim 6] The solvent composition described in Claim 4 for clea 
ning applications, in which the surfactant is nonionic surfactant. 

[Claim 7] The solvent composition described in Claim 1, 4, or 5 
for cleaning applications, in which the aforesaid 
hydrofluorocarbon (A) is at least 70 weight% of the said solvent 
composition. 

[Claim 8] The solvent composition described in Claim 4 or 6 fo 
r cleaning applications, in which the surfactant is from 0.001 to 
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10 weight% of the said solvent composition. 

[Claim 9] The solvent composition described in Claim 5 for clea 
ning applications, in which the organic solvent is no more than 
30 weight% of the said solvent composition. 



[O O O 1 ] 

Lfca*lcffll>4»*J***lc|lt*. 



[O O O 2] 

fit*, i c«ti£«s. ®®®MmtfL®s><Dm 

l^=o CKDj^fcafefrKtt. Ln . 1, 2-h 

•j^pp-i, 2, 2- K'J^;u^-nx^> (ri 1 3) 

&<Hmi*iX^tzo R1 1 3tt^F«ttt?*y, «tt* t '>«: 

ro^S^io*, R1 1 3li*fflt?fe-So 
[0 0 0 3] LfrU R1 1 3tt($HSIlCfcLNr. 

[O O O 4] 

a %»jftimaj£4fe £ stt-r £ - 1 * i w t -f s t <d -e s> 

■60 



[0 0 0 5] ^blCSMgPjfJ, £JgL ^7Xf-;^, 



[0 0 0 6] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention being something 
regarding solvent composition which is used forwashing, 
especially, regards solvent composition which is used for 
washing whichis suited in order to remove flux , lipid and dust 
etcwhich deposit in IC constituent part and precision machine 
constituent part etc. 

[0002] 

[Prior Art] Until recently, it assembled and at time of producing 
IC constituent part and precision machine constituent part, in 
order to remove flux and dust etc which indeposit in part, . 
washing which uses organic solvent was done. 1,1,2-trichloro - 
1,2,2-trifluoroethane (Rl 13) was widely used for this kind of 
washing, as organic solvent. Rl 13 is incombustibility, toxicity 
is little, is superior in stability. Furthermore Rl 13, metal, 
plastic and elastomer or other substrate are notdamaged, only 
soiling selectively melts has had feature which issuperior. 
Removing flux, print substrate which washes is example where 
theproduct which is formed with metal , plastic and elastomer 
or other substrate is good. Rl 13 is useful even from this point. 

[0003] But, Rl 13 because there is a possibility which causes dest 
ructionof ozone layer in stratosphere, decided that use is 
regulated. 

[0004] 

[Problems to be Solved by the Invention] It is something which 
designates that cleaning solvent composition which possesses 
thecapacity where this invention does not destroy ozone layer, 
furthermore washesthe flux and oil etc in effective is offered as 
object. 

[0005] Furthermore this invention, does not damage metal , pi 
astic and the elastomer or other basic material, is something 
which designates that cleaning solvent composition which 
possessesthe feature which only soiling selectively melts is 
offered as theobject. 

[0006] 

[Means to Solve the Problems] As for these inventors in order t 
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[00 0 7] **P/|fi* R1 -CHR2 -CH2 F (iC* v 
R1 f4Cn Hm F2n+1-mt?fc y . n = 10) £ £ 0 ^ 3 tf 
* L J. 2^n^4CDi:t0^m^5r&4o R2 fihk F. 
*4l^ttCa Hb F2a+1-bTf*y. a - 1 CD t £ 0 ^ b ^ 3 
Tr&y, 2^a^3<D£^0^ b^5TJfc£o fctcU 2^ 
n + a^4t* l J, 0^m-f b^5T?&£ 0 ) tf***t4 t 

[oooe] *%w<nftmzmi^m%mi&'fai$±w.t: kp 



[0 0 0 9] *»Wlzfclt4±lHt Kp^i^p^-tK^ ( 
A) (KTF. »SHFCt^7) (D^ltLTfi. C4 H3 F 
7 . C4 H4 F6 , C4 H5 F5 . C4 H6 F4 * C4 H 
7 F3 v C4 H8 F2 . C5 H3 F9 % C5 H4 F8 N C 
5 H5 F7 , C5 H6 F6 % C5 H7 F5 v C5 H8 F4 

, C6 H3 F 1 K C6 H4 F10 s C6H5 F9 . C6 H6 
F8 , C6 H7 F7 „ £t~fiC6 H8 F6 Vf^^tiHt'a 

[0 0 1 0] $#^H F C(Dlft% Ll^ftt LXit, 1, 1, 1 
, 2 f 2, 3, 4-^^^^VUThP^^X 1,1,1,3 
, 3, 3-^r1J-:7;M-P-2- (7)l*U*T)l) Z?Uj\ 
X 1, 1, 1, 3, 3-^>^^;u^-p~2- (7;U^"P 
>^;U) 3?P/^X 1, 1, 2, 2, 3, 4-^\^r+f^;U^- 
QJ9t/ % 1 f 1, 1, 2 f 3, 4-^7/btD7^> 
, 1, 2, 2, 3, 4-^>£ T^U^PT^ X 1, 1, 3 

, 3-f- h^?^7f-p-2- C^u?hP^^u) ?p/0. 

1, 1, 2, 3, 4-^>^^;u?hP^^>, 1, 1, 1, 

2, 2, 3, 3, 4, e-y^^^Tha^^^v^fctti , 
2, 3, 3, 4, s-^-y-jfrtu^zismzmi £C 

[ooii] *#£hf carnal fc*u*2Wa±*«t? 
[0012] *%m\z&[i&fcft[zmi^mmiim^\t. 



hat aforementioned objective is achieved,as for result of doing 
research * search which covers the broad range, obtaining novel 
knowledge which is shown below it reachedthe point of. 
Namely, hydrofluorocarbon of a certain kind because chlorine is 
not includedin (1) molecule, does not destroy ozone layer. ; (2) 
flux , capacity which washes lipid and dust etc isremarkable. ; 
And like (3) Rl 13 metal , plastic and elastomer or other basic 
material are notdamaged, has feature which only soiling 
selectively melts, this invention is something which is 
completed on basis of these novelknowledge. 

[0007] This invention is something which offers solvent comp 
osition which is used forwashing which consists of 
hydrofluorocarbon (A) which is displayed with Rl -CHR2 -CH2 
F(In Formula, Rl is Cn Hm F2n+ 1-m, at time of n=l is theO 
£m£3,attimeof 2£n£4 is 0£m£5. R2 is H } F 
or Ca Fib F2a+ 1-b, at time of thea=l is 0£b£3, at time of 
2£a£3 is 0£b£5. However, it is a 2£n+a£4, is a 
0£m+b£5. ). 

[0008] Solvent composition which is used for washing this inve 
ntion is something whichconsists of above-mentioned 
hydrofluorocarbon (A), but it has not been used as thedetergent 
where until recently this kind of compound removes flux andthe 
lipid etc. 

[0009] You can list compound which is shown with C4 H3 F7 , 
C4 H4 F6 , theC4 H5 F5 , C4 H6 F4 , C4 H7 F3 , C4 H8 F2 , C5 
H3 F9 , C5 H4 F8 , theC5 H5 F7 , C5 H6 F6 , C5 H7 F5 , C5 
H8 F4 , C6 H3 Fl 1, C6 H4 F10, theC6H5 F9 , C6 H6 F8 , C6 
H7 F7 or C6 H8 F6 as example of theabove-mentioned 
hydrofluorocarbon (A) (Below, specific HF C you call) in this 
invention. 



[0010] 1,1,1,2,2,3,4-heptafluorobutane , 1,1,1,3,3,3-hexafluor 
o -2-(fluoromethyl) propane , 1,1,1,3,3-penta fluoro -2- 
(fluoromethyl) propane , 1,1,2,2,3,4-hexafluorobutane , 1,1,1,2, 
3,4-hexafluorobutane , 1, 2,2,3, 4-pentafluorobutane , thel, 1,3,3- 
tetrafluoro -2-(fluoromethyl) propane , 1,1,2,3,4- 
pentafluorobutane , 1,1, 1,2,2,3, 3, 4,5-nonafluoropentane or 1,2, 
3,3,4,5-hexafluoropentane etc can be listed as theexample 
where specific HF C is desirable. 



[001 1] With alone, or mixing 2 kinds or more, you can use spec 
ific HF C. 

[0012] Is possible fact that surfactant of at least 1 kind is inclu 
ded to thesolvent composition which is used for washing in this 
invention. 
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[0 0 13] J|LffiS£1t#jr4it*(clBS*n*=bcDT?tt3S:L^ 
yifi/>i-fik 7;l^u7U;u*juat^x t 

jUD^V^vx^u^x-xJk Sf'J-trU >xx-tjudtK 

Ut+yIfU>x-fjk V;Hf^>XXx;KD7K'J?|-+ 
yIfU>X-fil/*(Dl-fiHXfiH, iK'Jt+Vl 

TU^BBBSigxXx/k ^U-te'J^xXxJk V^^vi 

xfji^xxfj^ ensure* ✓ -^r s k\ *fcfi 

[0 0 14] *^0^lcfclt^a;flcffl^^^iJ^i$feiifS. 
7JUzi-^S. x— r;uS, i^fi^ ^hVS. ^P* 

*i*'>fc< t *>i «a)*«»*«*t;ct^-(?#4o 

[ooi 5] a<b7K«att4ttHS**t*ta>T?tt«:i^ 
#£L<fis fla.fi* 2-y^;u^^>. 2, 2 

-y^fi^PAX MrltX 2-^^;U^>^>, 3- 
^f-M^l/^X 2, 2, 

2-^;i^*-9->. 3-*^^* 
2, 3»y^fM>^X 2, 4™v/ : f;u^>^ 
X 7t"^^>. 2, 2, 3-hU^fM>^X 2, 2, 

v^P^^X /f;iy^7P^>. ^fcfix 
^US/£P^**>*£#lf4c£#^£* 0 

[00 1 6] T)\,z*-)\,ffl$ftlzm&£tl& : t><DT*liiti:l^ 

xtt % ;k x£ y— ;k i -^P/V-Jk n 

p^y-jk n-^£/-;k i-3^/-;k s-J$; 
-Jk *fcttt -^^/-;i/***if*ci:^-c#*o 

[00 1 7] X-x;U^f±!f#fC(igS*tL^t(DT7fi^L^ 
Jff*L<tt, «a.fi. yifibx-fjk /fWOV;U 
, f h7tKD77X > t -^JUX-fJk *fc 

tti, 4-5?***>*£*lf4C£#T**« 0 

[001 8] xxx;u|il±i^ic[SS*^^t<DTftt^i^\ 

»^L<ii, K*a^i ~5<Dmmmt. &zmm^~6<n 

xli. ^JUTizx-K x^;U7izx-K :?Pt:>iU7i? 

7f-;u7-fex- K *?-)\sZ?a b?**— K x^;u^nt°^- 
*-K ?Pbf;u?Ptf;i-*-K ^f^u^u-K £fc 



[0013] As for surfactant is not something which especially is li 
mited, but the nonionic surfactant is ideal. As nonionic 
surfactant, for example alkyl and alkyl allyl polyoxyethylene 
ether , alkyl ally formaldehyde-condensed polyoxyethylene 
ether , glycerine ether and itspolyoxyethylene ether , 
polyoxyethylene ether of block polymer , alkyl thio 
polyoxyethylene ether or other ether type and propylene 
glycol ester which designatethe polyoxypropylene as lipophilic 
group, polyoxyethylene ether of glycerin ester, 
polyoxyethylene ether or other ether ester type of the 
sorbitan ester, polyoxyethylene fatty acid ester , glycerin ester , 
sorbitan ester or other ester type , aliphatic acid alkanol amide 
or polyoxyethylene fatty acid amide or other nitrogen- 
containing type etccan be listed. 

[0014] Hydrocarbons , alcohols, ethers, esters, ketones, h 
alocarbon or toinclude organic solvent of at least 1 kind which 
is chosen from hydrochlorofluorocarbon it ispossible solubility 
of lipid and flux to solvent composition which isused for 
washing in this invention, in order to increase., 

[0015] As for hydrocarbons is not something which especially i 
s limited, but the preferably , for example pentane , 2- 
methylbutane , 2,2-di methyl propane , hexane , 2- 
methylpentane , the3-methylpentane , 2,2-di methylbutane , 2, 
3-di methylbutane , heptane , 2-methyl hexane , 3 -methyl 
hexane , the2,3-di methylpentane , 2,4-di methylpentane , 
octane , 2,2,3-trimethyl pentane , 2,2,4-trimethyl pentane , 
cyclopentane , the methyl cyclopentane , cyclohexane , 
methylcyclohexane or ethyl cyclohexane etc can be listed. 

[0016] As for alcohols is not something which especially is limi 
ted, but the preferably and carbon number with linear saturated 
alcohol of 1 to 5, can list for example methanol ,the ethanol , 
i-propanol , n-propanol , n-butanol , i-butanol , s-butanol orthe 
t-butanol etc. 

[0017] As for ethers is not something which especially is limite 
d, but the preferably , for example diethyl ether , methyl 
cellosolve, tetrahydrofiiran , methyl-t-butyl ether or 1,4- 
dioxane etc canbe listed. 

[0018] As for esters is not something which especially is limited, 
butwith ester which contains preferably , carbon number 1 to 
5 aliphatic acid and carbon number 1 to 6 lower alcohol asthe 
effective component, for example methyl acetate , ethyl 
acetate , propyl acetate , isopropyl acetate , butyl acetate , 
the isobutyl acetate , methyl propionate , ethyl propionate , 
propyl propionate , methyl butanoate or ethyl butanoate etc 
canbe listed. 
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{/PDIf HJ*>PPX^U>. /HDPlfb> 

[0021] t Kp£pp?;i/s*-pa— 5K>S£ Ltli, 2 

, 2-v^DD-l, 1. 1-MJ7il/tDl$^ 1, 1 
-y^PO-1-7il/tPI^X 3, 3-v^PP-l, 

1, 1, 2, 2-^>^^;u^-p^py^>, 1, 

P-1, 1, 2, 2, 3-^>^7WD^P/0, 1, 1 
-y^QP-1, 2, 2, 3, 3-^>^^;U^-D^P/^> 
, 1 f 2-v^PP-1, 1, 3, 3, 3-^V^^^^P 
T'P/^X 1, 2-y^DP-1, 1, 2, 3, 3 
^U^P^P/^X 2, 3-v£PP-1, 1, 1, 2, 3 
-^i/^^;ut|-p^p/^>. £fcfi2, 2-v^PP-1, 
3 1( 3-^^^^;^p^p/^>***(f4cfcA« 

[0022] **WI=te(t43E#(cfflL^S8*«**|it>a)» 
SHFC**«fi»lcBS**u*t(0T?f4&l>/>< ( ii^$57 
OlI%Wls »*L<ttft8 0fiS%6l±*e*»4o 



[0 0 2 3] ^iCffi^^^im^^tD^SSttfflCD^ 

fifi»lcHS£*i£*<DT?tt#l^ #$L<teo. ooi 

[0024] &mzmi^mmm&$*<D%®m#\<Dt;%& 

fflKMo. 5^1011%, £blZ#£L<fJ&1 



[0 0 2 5] ^0^CD^(Cffi^Si§»JJlf3c^|Cli. ^Sh 

t Lrii. 1, 2-v37;u^-px^> s 1, 1, 1, 2, 3 

7;U^"P^P/^>. 1, 1, 2, 2, 3-^>£7 
;U^"P^Py^> % 1, 1, 1, 3-f K77^P^P/^> 



[0019] As for ketones is not something which especially is limit 
ed, but itis something which is shown with preferably and R- 
CO-R\ R and R'the respective carbon number with saturated 
hydrocarbon of 1 to 4, can list for example acetone ,the 
methylethylketone , methyl butyl ketone or methyl isobutyl 
ketone etc here. 

[0020] As halocarbon, dichloromethane , cis-l,2-dichloroethyl 
ene , trans -1,2-dichloroethylene , trichloroethylene , 
perchloroethylene orthe 2-bromo propane etc can be listed, but 
it is not something which is limitedin this. 



[0021] As hydrochlorofluorocarbon, 2,2-di chloro -1,1,1-trifluo 
roethane , 1,1 -di chloro -1-fluoroethane , 3,3 -di chloro -1,1,1,2, 
2-penta fluoro propane , 1,3-di chloro -1,1,2,2,3-penta fluoro 
propane , 1,1 -di chloro - 1,2,2,3, 3 -penta fluoro propane ,the 1, 
2-di chloro -1,1,3,3,3-penta fluoro propane , 1,2-di chloro -1,1, 
2,3,3-penta fluoro propane , 2,3-di chloro -1,1,1,2,3-penta 
fluoro propane or 2,2-di chloro -1,1, 1,3 ,3 -penta fluoro 
propane etc can be listed, but itis not something which is limited 
in this. 



[0022] As for specific HF C content in solvent composition whi 
ch is used for washing inthe this invention is not something 
which especially is limited, but usually approximately 70 weight 
% or more , it is a preferably approximately 80 weight % or 
more. 

[0023] As for content of surfactant in solvent composition whi 
ch is used for washingis not something which especially is 
limited, but it is a preferably 0.00 1 wt% to 10 weight%. 

[0024] As for content of organic solvent in solvent compositio 
n which is used for washingis not something which especially is 
limited, but usuallyapproximately 30 wt% or less , preferably 
approximately 0.5 to approximately 10 weight% , furthermore 
it is a preferably approximately 1 to approximately8 weight%. 
If blend of specific HF C and organic solvent of this invention 
is isthe azeotrope, it is more desirable. 

[0025] Hydrofluorocarbon which do not destroy ozone layer ot 
her than specific HF Ccan be combined in solvent composition 
which is used for washing this invention. As this 
hydrofluorocarbon, 1,2-di fluoroethane , 1,1, 1,2,3 -penta fluoro 
propane , 1,1,2,2,3-penta fluoro propane , 1,1,1,3-tetrafluoro 
propane and the 1,3-di fluoro propane etc can be listed, but it is 
not something which is limited inthis. 



[0 0 2 6] *38Wroa*fcffl^4»#J«rt*icfi. ft*: 



[0026] Component which is added to solvent composition whic 
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[0027] ±ES»tLrtt, - kd^^x - 

/— 4 t 4' - i>t KP^v7i ->U-2, 2-^P/^ 

iMf^k 2, 6 -y- t -7f ib- p - ^7 U^HHf(D7 
x/— JU^L 2- (2* -t KP + y-5 1 ~^fil7i- 
;U) ^^V'h'JTy-^k 2- (2' -tKD^y-3' - 

■JTV-;k 1,2, >k *fctti- 



h until recently is used forwashing this kind, appropriately 
according to application can be addedin solvent composition 
which is used for washing this invention. As example of that 
kind of component, it is a auxiliary agent and a stabilizer etc 
of thesolvent composition which is used for washing. 

[0027] As above-mentioned component, for example nitromet 
hane , nitroethane , nitropropane , the nitrobenzene or other 
nitro compound, diethylamine , triethylamine , i-propyl amine , 
butylamine , i-butylamine or other amines , the phenol , o- 
cresol , m-cresol , p-cresol , thymol , p-t-butyl phenol , the t- 
butyl catechol , catechol , iso eugenol , o-methoxy phenol , 4, 
4'-di hydroxyphenyl -2,2-propane , isoamyl salicylate , the 
benzyl salicylate , methyl salicylate , 2,6-di -t-butyl -p-cresol or 
other phenols , 2-(2' -hydroxy -5* -methylphenyl) 
benzotriazole , 2-(2 f -hydroxy -3* -t-butyl -5' -methylphenyl)-5- 
chloro benzotriazole , 1,2,3-benzotriazole or thetriazoles etc 
of l-[(N,N-bis -2-ethylhexyl) aminomethyl] benzotriazole can 
be listed. 



[oo2 8] *«w©afe*fcfflu4»#ja*»*ttor, ? 

[0 0 2 9] 

^htf— X (2 5mmX 3 Ommx 2mm) (S* 

fco -t(D««* »*at Lt, ® : rT, O : BIS 

S1 ~S 2 fCTFf o 



[0 0 3 0] 3gtt«4 5-8 8lCj3l^f±. il7Xl**y 
SlCO^'J > h^^S (5 Ommx 1 O Ommx 1 . 6mm) ± 

XAGF-J-1) *4ftU 2 6 0°C(^#EBSgTf^x — 

;f izmi^mm&mz 3 atdiaai L9fc**m\ ? ? ? £ 

?k i:l^ : 5ffffli-r?TIH(Da3^S4lc^o 



[0028] Using solvent composition which is used for washing this 
invention, when it removesthe flux , lipid and dust etc, it 
can apply conventional washing method. As that kind of 
washing method, it is a hand wiping , a dipping, a spray , 
shaking, a ultrasonic cleaning and a vapor cleaning etc. 

[0029] 

[Working Example(s)] Regarding Working Example 1 to 44, af 
ter soaking test piece (25 mm x30 mm x2 mm) of SUS - 
304 in machine oil ( Nippon Oil Co. Ltd. (DN 69-056-8167) 
make CQ-30), 5 min it soaked in solvent composition which is 
used for washing the this invention decided extent of removal 
of machine oil. With result as removal degree, .dbl circ. : 
satisfactory removable and .circ: almostsatisfactorily , : 
trace remnant andx:. Considerably remains, with appraisal 
which is said it shows in below-mentionedTable 1 to Table 2. 

[0030] Regarding Working Example 45 to 88, flux ( Asahi Kag 
aku Kenkyusho, K.K. (DN 69-239-0102) make speedy flux 
AGF-J-1) was applied to print substrate (50 mm xlOO mm 
xl.6 mm) entire surface of the glass epoxy make, soldering 
was done with solder temperature of 260 °C making useof 
wave soldering machine. After that 3 min it soaked in solvent 
composition which is used for washingthe this invention and 
washed, decided extent of removal of flux. With result as 
removal degree, .dbl circ. : satisfactory removable and .circ: 
almostsatisfactorily , : trace remnant and x:. 
Considerably remains, with appraisal which is said it shows in 
below-mentionedTable 3 to Table 4. 
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[0 0 3 1 ] J*tTcDHS£«fcfcl>rffl^fc^SH Fed: LT 

l£ % 1, 1, 1, 2, 2, 3, 4-^^7jltP7'^ ( 
felT. R34 7tL^) „ 1, 1, 1, 3, 3, 3 



felT. R34 7tL^) „ 1, 1, 1, 3, 3, 3 
y)ltu~2- (7)lJ-Q/T)\,) ^P^X 1, 1, 1, 
3, 3-^^^7^u^p-2- C^/u^p^^iO -Ju*\y 

, 1, 1, 2, 2, 3, 4-^4r-9-7;U^P^^ V, 1, 1 
, 1, 2, 3, 1, 2, 2, 3 

, 4-^>$7;u^-p^^>. 1, 1, 3 
7|~P-2- c?;u;t-ny ^10 ^P/^>. 
4-^>£:?;M~d^£>. 1 ? 1, 1, 



3, 3-^^^7^^P 
1 , 1 , 2, 
1 , 2 
4 

t|~p-2- (7;u^-p^^>ib) yu/^y^ 1, 1, * f , 
4-^>£:?;M~d^£>. 1 ? 1, 1, 2, 2, 3, ; 

4, 5-y^-7;u^-n^>^>. feiuci, 2, 3, 3, 



[0 0 3 2] JsTF<D35 

fc*«»*J£Lri±. n- 

>(c-Pet), 
£ D^-^> (c-Hex 
. ^ £ / — )\, (Me O H) 
3?P/V— (n-PA) 
7irh> (Ace t) , ^ 
^ ^UTiZX— h (E t A c 
2, 2-y?PP-1, 1 
2 3). 1 , 

b) % 1 , 3-y5PP- 
^"P^P/^> (R 2 2 5 A 
,1,1,2,2 -^>£ 



> (n-Pet) s y^P 
n (n-H o x) . V 

) . n -<^J$ y (n-H e p) 
. X^y — ;u (EtOH) , n- 
. ;u (I PA) , 

fjn^jl^r h-^ (MEK) . X 
) % y^PP>$> (DCM) , 
, 1 - MJ ^^tPi^V (R 1 
- 1 -711/tPI^ > (R141 
1,1,2,2, 3-^>£^;u 
) . fc£t>*3, 3-v^pp- 1 

^U^P^P/^V (R2 2 5 B) 



[0 0 3 3] B(T(OSJE«lzj3^r«^fc31tffig1±ffl<!: LT 
l±. 7;u*;U/K'j^-*vx^^>x-f-;u (apoee) . 
yj-trU Vxx^n^'Jx h^yifb>i-fil/ (GEP 

EE) . /K'J^vX^ly^8|JttB(XXT-JU (POEFE) 
, yj-fe'J >I-fWIXf^ (GRETES) s T;U+ 
;U^KU rtylf L/>I-fJKDlXfjl (A P O E E S) 

, v;utf$^xx-fH> (sores) . ^'j-t? U >ixfjb 

(GRES) . IfiftttTVU*/— 5 K ( F A A D) . ft 
cfctf^'Jir'J^X-^U (GRET) (Dp^bfitftLfco 



[0031] 1,1,1,2,2,3,4-heptafluorobutane (Below, R347 you call), 
it was chosen from group of 1,1,1,3,3,3-hexafluoro -2- 
(fluoromethyl) propane , 1,1,1,3,3-penta fluoro -2- 
(fluoromethyl) propane ,the 1,1,2,2,3,4-hexafluorobutane , 1,1, 
1,2,3,4-hexafluorobutane , 1 ,2,2,3 ,4-pentafluorobutane , 1,1,3, 
3-tetrafluoro -2-(fluoromethyl) propane , 1,1,2,3,4- 
pentafluorobutane , 1,1,1,2,2,3,3,4,5-nonafluoropentane , 
andthe 1,2,3,3,4,5-hexafluoropentane as specific HF C which is 
used in Working Example below. 



[0032] In specific HF C which is used in Working Example belo 
w it was chosenfrom group of n-pentane (n-Pet), cyclopentane 
(c-Pet), n-hexane (n-Hex), cyclohexane (c-Hex), then- 
heptane (n-Hep), methanol (MeOH), ethanol (EtOH), n- 
propanol (n-PA), 2-propanol (IP A), acetone (Acet), the 
methylethylketone (MEK), ethyl acetate (EtAc), 
dichloromethane (DCM), 2,2-di chloro -1,1,1-trifluoroethane 
(R123), 1,1 -di chloro -1-fluoroethane (R141b), 1,3-di chloro -1, 
1,2,2,3-penta fluoro propane (R225A), and the3,3-di chloro -1, 
1,1,2,2-penta fluoro propane (R225B) as soluble organic 
solvent. 



[0033] Ester (GRETES) of alkyl polyoxyethylene ether (APO 
EE), glycerin ester poly ethoxyethylene ether (GEPEE), 
polyoxyethylene fatty acid ester (POEFE) and glycerin ether, 
ester (APOEES)of alkyl polyoxyethylene ether, it was chosen 
from group of sorbitan ester (SORES), glycerin ester (GRES), 
the aliphatic acid alkanol amide (FAAD), and glycerin ether 
(GRET) as surfactant which is used in Working Examplebelow. 



[0 0 3 4] 



[0034] 
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yo. u/ o. u 
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Ko47/C ret 


QC A/lC A 

OD. U/ 10. U 




A 
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Ko4f/n-nex 


7A a/qa a 
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Ko4//C uex 


oo a /o. o. 
yz. u/o. u 
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6 


DQ/4 7 /— Hn-n 


OA ft/lA A 

yu. u/iu. u 




7 


K347/MEK 


00 ft/17 A 

od. U/lf. U 




o 
o 


KiH/yiStAC 


A1 A/G A 

yi. u/y. u 




9 


U*ly(7 AlOOC A 


OA A /OA A 

oU. U/ZU. U 




10 


DO/17 /TVAli 


A/| A /C A 

y4. U/0. U 




11 


DO /1 7 /n Da * //»_TJov 

Kiviz/n-fe t/ c-nex 


qc; a/r a/ia a 
oo. U/0. U/IU. U 






Ki>4// c-tiex/ If A 


OA A /1 R A/R A 
aU. U/10. U/0. U 




13 


UQjIT /— On + A? + ATT 


7A A /OR A /R A 
7U. U/ZO. U/0. U 




14 


KM// n-nex/DtM 


Q£> A /A A/R A 

od. u/y. u/o. u 




15 


K347/ c~aex/K225B 


7C rt/ir A /I A A 

75. U/lo. U/IU. U 




16 


R347/n-Hep/EtAc 


87.0/8,0/5.0 


© 


17 


R347/DCM/MEK 


87.0/10.0/3.0 


@ 


18 


R347/R123/EtOH 


85.0/10. 0/5.0 


@ 


19 


R347/R141b/IPA 


89.0/8.0/3.0 


® 


20 


R347/R225A/Me0H 


81.0/15.0/4.0 




21 


R347/DCH/c-Hex/EtOH 


70. 0/8. 0A8. 0/4.0 
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R347/P0FFF /n-Hpx 
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T?QA7 /ra?PTF^/p-ffpT 

AOff / UnCiHO/ L HCA 


Q2 0/0 1/7 9 

l74> u/ U* X/ ■ ■ */ 
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H W /APOFFS/ii-Hpd 
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95 0/0 5/4 5 

i70a v/ v/. U/ T. *J 
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oq A/i n/lfi n 
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OU. U/ XU. VJf Xu. u 
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Q^ 0/0 Oflti/A QQR 




39 


R347/AP0EEA225A 


85.0/0. 01/14 99 


© 


40 


R347/GRETES/R123 


85.0/0.5/14.5 




41 


R347/GEPEE/DCM 


30.0/0. 05/9. 95 


© 


42 


R347/P0EFE/n-Pet/IPA 


92.0/0.1/3.9/4.0 


© 


43 


R347/GRETES/c-Pet/DQ! 


80.0/0.5/14. 5/5.0 


© 


44 


R347/GRES/n-flep/R141b 


79.0/1.0/10.0/10.0 


© 



[0 0 3 6] Sgffiffll ~44fca3lv(\ S#Jfflj&CD R 3 4 7 
1 t 1, 1, 3, 3, 3~^V-y)^0~2~ 

to/^)[.) yn*^ % 1,1,1,3, 3-^>^3?;u?r 
n-2~ (?;M-p^^u) ^a/Os 1, i, 2, 2, 3 
4- / \+-9-3?;i/^-p^^>. 1, 1, 1, 2, 3, 4-^\ 

**y-?)\,iru-}$ 1, 2, 2, 3, 4-^>^^;u^-p 

1, 1, 3, 3-f h77iltP-2- 

^p/^>. i, 1, 2, 3, 4-^>^^;u^-p^" 

1, 1, 1, 2, 2, 3, 3, 4, 5-/^^^U^-P 
> s *fcf±1, 2, 3, 3, 4, 5-^^^;U^P 

[0 0 3 7] 



[0036] In Working Example 1 to 44, changing R347 of solven 
t composition, into 1,1,1,3,3,3-hexafluoro -2-(fluoromethyl) 
propane , thel,l,l,3,3-penta fluoro -2-(fluoromethyl) propane , 
1,1,2,2,3,4-hexafluorobutane , 1,1,1, 2,3 ,4-hexafluorobutane , 1, 
2,2,3,4-pentafluorobutane , 1,1,3,3-tetrafluoro -2- 
(fluoromethyl) propane , 1,1,2,3,4-pentafluorobutane , the 1,1, 
1,2,2,3 ,3 ,4,5-nonafluoropentane or 1,2,3,3,4,5- 
hexafluoropentane, when you appraised, it acquired similar 
result. 



[0037] 
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R347/Acet/fetAc 


87.0/8.0/5.0 
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61 


R347/Bt0H/R225A 


80.0/5.0/15.0 




62 


R347/IPA/R123 


83.0/7.0/10.0 
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63 


R347/fct0H/IPA/c-flex 


85.0/4. 5/0.5/10.0 
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64 


R347/EtOH/R141b/MEK 


80.0/5.0/10.0/5.0 


© 


65 


R347/IPA/n-Hex/R123 


76.0/4.0/8.0/12.0 


© 
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66 


R347/AP0EE 
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67 


R347/GEPEE 


99.95/0.05 
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99.9/0.1 
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69 


R347/GRETES 


99.5/0.5 
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R347/AP0EES 


99.0/1.0 
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71 


R347/S0RES 


99.9/0.1 


© 


72 


R347/SIES 


99. 5/0. 5 


© 


73 


R347/FAAD 


99.0/1.0 


© 


74 


R347/GRET 


99.99/0.01 


© 


75 


R347/AP0EE/Me0H 


95.0/0.005/4.995 


© 


76 


R347/GEPEE/EtQH 


95.0/0.01/4.99 


© 


77 


R347/P0EFE/n-PA 


95.0/0.05/4.95 


© 


78 


X347/GRETES/IPA 


92.0/0.1/7.9 


© 


79 


R347/AP0EES/Acet 


95.0/0.5/4.5 


© 


80 


R347/S0KES/c-Hex 


89.0/1.0/10.0 


© 


81 


R347/GRES/MEK 


80.O/10.0A0.0 


© 


82 


R347/PAAD/DCM 


95.0/0.005/4.995 


© 


83 


R347/AP0EE/EtAc 


95.0/0.01/4.99 


© 


84 


R347/GEPEE/R225A 


90.0/0.05/9.95 


© 


85 


R347/POEFE/IPA/EtOH 


94.0/0.1/0.9/5.0 


© 


86 


R347/GEPEE/EtCH/c-Hex 


80.0/0.5/4.5/15.0 


© 


87 


R347/P0BFE/IPA/R141b 


79.0/1.0/10.0AO.O 


© 


88 


R347/FAAD/HeOH/E 1 0H/R225B 


79.99/0.01/1.0/5.0/14.0 


© 



[0 0 3 9] 5&BS014 5-8 BiZftl^X* »*MfiJ«<0R34 
1, 1, 1, 3, 3, 3 -^+-9-^1^0-2- (37 
;U7|-py^jU) ^P/O. 1,1,1,3, 3-^y$Z?)\, 

(^;u^-p>^;u) ^P/^X 1, 1, 2, 2, 
3, 4-^*-y-7)i,jTUZ?$ l/ % 1, 1, 1, 2, 3, 4- 
^t^l^P^X 1, 2, 2, 3, 4-^>^7VU^ 

i, 1, 3, 3-f h7^tn-2- (;M 

P/^U) ^P/^>, 1, 1 ( 2 f 3, A-^$-Z>)\,tU 
1, 1, 1, 2, 2, 3, 3, 4, 5-/^-^;U^ 
P^>£ *fcttl, 2, 3, 3, 4, 5-^**^;U*- 

[0 0 4 0] 

[£E<D2&£] *»WICfclt*R1 -CHR2 -CH2 F ( 
jC*. R1 f4Cn Hro F2n+1-rarfe U „ n=1(D££0^m 
^3-e*>y % 2^n^4(Dir#0gmg5'CS)'5o R2 IiH 
* fcilMiCa Hb F2a+1-b-C*y. a = 1(D<t:£0i 
b^3T?jF>y % 2ga^3(Dt?0^b^5-C*4c fcfcL 



[0039] In Working Example 45 to 88, changing R347 of solve 
nt composition, into 1,1,1,3,3,3-hexafluoro -2-(fluoromethyl) 
propane , thel,l,l,3,3-penta fluoro -2-(fluoromethyl) propane , 
1,1,2,2,3,4-hexafluorobutane , 1,1,1,2,3,4-hexafluorobutane , 1, 
2,2,3,4-pentafluorobutane , 1,1,3,3-tetrafluoro -2- 
(fluoromethyl) propane , 1,1,2,3,4-pentafluorobutane , the 1,1, 
1 ,2,2,3 ,3,4,5-nonafluoropentane or 1,2,3,3,4,5- 
hexafluoropentane, when you appraised, it acquired similar 
result. 



[0040] 

[Effects of the Invention] Solvent composition which is used fo 
r washing which consists of hydrofluorocarbon whichis displayed 
with Rl -CHR2 -CH2 F (In Formula, Rl is Cn Hm F2n+ 1-m, 
at time of n=l is the0£m£3, at time of 2£n£4 is 0 
£m£5. R2 is H, F or Ca Hb F2a+ 1-b, at time of thea=l 
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, JP 94049491 Machine Translation - FirstPass 
s 2^n + a^4T?fcy, O ^ m + b ^ 5 Vfo£o ) 



is 0£b£3, at time of 2£a£3 is 0£b£5. However, 
it is a 2£n+a£4, is a 0£m+b£5. ) in this invention, 
ozone layer is notdestroyed, in addition, there is a or other 
benefit which satisfies characteristicwhere conventional Rl 13 
has had and is superior, can wash lipid and the flux or other 
soiling in effective. 
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